CLAIMS 



. A method of determining a biological sample component expression pattern 
l biotbgical sample, comprising: 

applying^biplogical sample to an affinity support comprising a ligand 
coupled to a biological sample-compatible hydrophilic matrix, said ligand 
comprising a backbor^having a plurality of affinity property groups and 
hydrophilic groups penderit^herefrom, and said ligand being configured to at 
least partially resolve componehts of a said biological sample; 
resolving (tfieat leastone^omponent ^the biological sample to provide 
thereby an enriched fraction; and 

determining a biological sample component exphs^sion pattern for the 
biological sample using the enriched fraction. x v 
The method of claim 1, wherein the biological sample components comprise 

3. \he method of claim 1, wherein the biological sample components comprise 
nucleotides^ 

4. The method of claim 1 , wherein said hydrophilic ligand comprises: 
a peptoid bas^kbone; and 

a plurality of affinity property groups and hydrophilic groups being pendent 
from said peptoid iWkbone. 

5 . The method of claim 4>^herein said hydrophilic groups are intercalated with 
said affinity property groups. \ 

6. The method of claim 5, where\said hydrophilic groups alternate with said 
affinity property groups along said peptomT>ackbone. 

7. The method ofclahn6, wherein said a^mity property groups are selected 
from the group consisting of alkyl, (cycloalkyl)alkvl, (cycloheteroalkyl)alkyl, aralkyl, 
and heteroaralkyl, each substituted optionally from the group consisting of oxo, thia, 
halo, amino, hydroxy, cyano, nitro, thio, aminocarbonyXcarboxy, and imino. 
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\a8. The method of claim 7, wherein said affinity property groups are selected 



^/fror] 



^ fromtiie group consisting of methyl, hydroxymethyl, prop-2-yl, 2-methylpropyl, 
pyrrolictylmethyl, methylthioethyl, 1-hydroxyethyl, thiomethyl, 
aminocai^bonylmethyl, aminocarbonylethyl, carboxymethyl, carboxyethyl, 4- 
aminobutyl>yand 3-guanidinopropyl, guanidinoaryl, hydroxy aryl, amidoalkyl, 
phosphonyl alkyl, phosphonyl aryl, oligoether, and polyhydroxy alkyl. 

9. The metho^of claim 7, wherein said affinity property groups are selected 
from the group consisting of optionally substituted aralkyl and heteroaralkyl. 

10. The method o^d^im^9, wherein said affinity property groups are selected 
from the group consisting of phenylmethyl, hydroxyphenylmethyl, imidazolylmethyl, 
purinylmethyl, pyrimidinylmethyl, and indolylmethyl. 

1 1 . The method of claim/7, wherein said affinity groups are selected from the 
group consisting of optionalljNsubstituted amonioalkyl, trialkylamonioalkyl. 




12. The method of- claimj^ wherein said affinity property groups are optionally 
substituted carboxylatoalkyl. \ 

13. The method of plaim 4, wherein said hydrophilic groups are selected from the 
group consisting of alkyloxyalkylenyl, aminoalkyl, alkylaminoalkyl, quaternary 
ammoniumalkyl, hydroxyalkyl, thioalkylYalkylthioalkylenyl, carboxyalkyl, 
alkyloxycarbonylalkyl, and aminocarbonyls 

14. The method oflclainiJJ, wherein said^hydrophilic group is alky loxy alky 1. 

15. The method of claim 14, wherein said hydrophilic group is selected from the 
group consisting of methoxyetfiyl, hydroxyethyl, i^hydroxyethyl-2-hydroxyethyl, and 
2,3-dihydroxypropyl. 

1 6. The method of claim 4, wherein about 50% of ^id pendant groups are affinity 
property groups. 

17. The method of cl^dq^K), wherein about 33% of saii| pendant affinity property 
groups have a common affinity property. 

18. The method of claim 16, wherein about 67% of said pendant affinity property 
groups have a common affinit^property. 
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19. The method of claim 16, wherein about 100% of said pendant affinity property 



groups have a common affinity property. 

20. The method of claim 4, wfo erein said affinity property groups and said 
hydrophilic groups are pendant from nitrogen atoms in the backbone. 

21 . The method ofxlaiin4^ wherein said biological sample is derived from a 
homogeneous source. 

22. The method of claiin21, wherein said homogeneous source is a cell line. 

23. The method ofclairr^4 ? wherein said biological sample is derived from a 
heterogeneous source. 

24. The method of claim^23, wherein said heterogeneous source is one or more 
tissue samples. 

25? ^The-inettiod oLolaim 23, wherein said heterogeneous source is one or more 
blood samples/^) 

2&s^ The method oXclaim 4, where said hydrophilic peptoid coupled to a 
hydrophilic biological sample-compatible matrix, is prepared by a procedure 



comprising 



* — ^ *^^y^—^l£<*s ^^^^^^ ^ 



synthesizing a peptoid on a hydrophobic solid phase substrate, said peptoid 
comprising a\peptoid backbone having affinity property and hydrophilic 
groups pendent herefrom, sakTfteptoid being configured to at least partially 
resolve biological sample components of a biological sample; 

terminating said peptoidywith a chernoselective ligation group; 

cleaving said peptoid from said hydrophobic solid phase substrate; and 

linking said peptoid to/a hydpafShilig solid phase substrate with the 
chemoselective ligati^rj^group. 

27. The method o£claim/4, wherein said IWdrhphilic peptoid coupled to a 
hydrophilic biological sample-compatible matrix, is prepared by a procedure 
comprising: ^ ^ fr- 

synthesizing a peptoid on a hydrophobic solid phase substrate, said peptoid 
comprising a peptoid backbone having affinity propertysand hydrophilic 
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groups pendent therefrom, said peptoid being configured to at least partially 
resolve biological sample components of a biological sample; and 

converting said ^hydrophobic substrate to a hydrophilic substrate. 

28. The method of claim s 27, wherein said hydrophobic substrate is converted to a 
hydrophilic substrate by a\ieprotection reaction removing a hydrophobic protecting 
group. 

29. A method of comparing biological sample phenotypes, comprising: 

determining biological sample component expression patterns for a plurality 
of biological samples according to the method of elaircLl^and 

analyzing differences in>biological sample component expression patterns 
among said biological samples. 

30. The method of clairlrSS^wlaerein said biological sample components comprise 
proteins and said analyzing differences eJompr^es determining the presence or 
absence of one or more of said protems. 

3 1 . The method of claim 30, wnerewi determining the presence or absence of one 
or more proteins further comprise}! determining the abundance of one or more 
proteins. 

32. The method ofclaim^Jfijpttier cofaip rising applying the biological samples to 
a second peptoid, and analyzing the differenc 2s in biological sample component 
expression patterns determined using each pe 

33. The method of claim 29, wherein one 8f said biological samples is derived 
from a healthy tissue sample aoc! another of saia\biological samples is derived from a 
diseased tissue sample. 

34. The method of claim 29, wherein one of safti biological samples is derived 



toid. 



from a healthy tissue sample of a first type and another of said biological samples is 
derived from a diseased tissue sample of the same celKtype. 

35. The method of claim 29, wherein one of said biological samples is derived 
from a diseased tissue sample of a first type and another ^f said biological samples is 
derived from a diseased tissue sample of a second type. 
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A method of reducing the complexity of a biological sample, comprising: 

applying the biological sample to a hydrophilic affinity support as described in 
J ; and 

fractionating biological sample components of the biological sample using the 
5 hydrophilic support. 

37. The mbrthod ofj^hxk^^farther comprising selecting an affinity support for 
reducing the coikplexity of the biological sample, comprising; 

applying abortion of the biological sample to each of a plurality of affinity 
supports, said plurality of affinity supports comprising an array of peptoids 
10 configured to at least partially resolve biological sample components, which 

peptoids are coumed to biological sample -compatible matrixes; 

identifying differences in complexity reduction achieved by different the 
supports; and 

selecting a support usin)* said differences. 

15 38. The method of claim 37, wherein said plurality of affinity supports is provided 
in one or more multi-compartment containment structures. 

39. The method of cl aim 3& wherein said plurality of affinity supports is 
provided in a plurality of multi-comparftnent containment structures. 

40. The method of clai m 3 6^ further comprising at least one of identification and 
20 quantitation of the components of the biological sample. 

41 . The method of claim4Q^ wherein said identification and/or quantitation 
includes mass spectral analysis. 

42. The method of clmm^39^ comprising: 

applying said biological sample to a first mu\ti-compartment containment 
25 structure wherein one or more compartments contains a plurality of affinity 

supports; 

identifying differences in complexity reduction achieved by supports in 
different compartments of the first multi-compartment containment structure; 
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selecting a support-containing compartment from the first multi-compartment 
contaJpment structure using said differences; 

applyinjksaid biological sample component mixture sample to a second multi- 
compartment containment structure wherein separate compartments contain 
the one or mbre supports from said selected support-containing compartment 
from the first multi-compartment containment structure; 

identifying differences in complexity reduction achieved by different supports 
of the selected support-containing compartment from the first multi- 
compartment contaifiment structure; and 

10 selecting a support frbfai the array and represented in said second multi- 

compartment containment structure using said differences. 

43. A kit for reducing the complexity of a biological sample, comprising: 

a plurality of affinity supports, said plurality of affinity supports comprising 
an array of hydrophilic liganus coupled to biological sample-compatible 
15 matrixes as described in clairAl, said hydrophilic ligands coupled to 

biological sample-compatible matrixes being provided in separate 
compartments of a multi-compar 

44. The kit of claim 43, wherein each 

a peptoid backbone; and 

20 a plurality of affinity property groups fyid hydrophilic groups being pendent 

from said peptoid backbone. 

45. The kit of claim 44, wherein said multi-compartment containment structure 
comprises a well plate. 

46. The kit of claim 45, wherein said well plate is a fritted well plate. 

25 47. The kit of claim 44, wherein said multi-compasrtment containment structure 
comprises a pattemecTcffip. 

48. The kit of clahn^47, wherein said chip comprises \ substrate of a material 
selected from Si, Au, Al and glass. 

49. A hydrophilic peptoid, comprising: 



iei^ containment structure. 

'hydrophilic ligands comprises: 
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a peptoid backbone; and 

a plurality of affinity property groups and hydrophilic groups being pendent 
from said peptoid backbone; 

wherein\about 50% of said pendant groups are affinity property groups. 

5 50. The peptord of claim49, wherein about 33% of said pendant affinity property 
groups have a common affinity property. 

5 1 . The peptoid oY claim 49, wherein about 67% of said pendant affinity property 
groups have a commomaffinity property. 

52. The peptoid of claim_49> wherein about 100% of said pendant affinity property 
10 groups have a common affinity property. 

53. The peptoid of claim \(9, wherein said hydrophilic groups are intercalated with 
said affinity property groups. 

54. The peptoid of claim^3. Wherein said hydrophilic groups alternate with said 
affinity property groups along saidWptide backbone. 

15 55. The peptoid of clainr49^wheWn said peptoid is coupled to a biological 
sample-compatible matrix using a chemoselective ligation group. 

56. The method ofclmm4^where said hydrophilic peptoid coupled to a 
hydrophilic biological sarnple-compatibleNpiatrix, is prepared by a procedure 
composing: // f v \ wtj> 

20 synthesizing a peptoid on a hydrophobic soli& phase substrate, said peptoid 

comprising a peptoid backbone having affinitAproperty and hydrophilic groups 
pendent therefrom wherein about 50% of said pendant groups are affinity property 
groups, said peptoid being configured to at least partially resolve biological sample 
components of a biological sample; 

25 terminating said peptoid with a chemoselective ligation group; 

cleaving said peptoid from said hydrophobic solid phase substrate; and 

linking said peptoid to a hydrophilic solid phase Substrate with the 
chemoselective ligation group. 
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57. \The method of claim 56, wherein about 33% of said pendant affinity property 
groups i^ave a common 'affinity property. 

58. The method of claim 56, wherein about 67% of said pendant affinity property 
groups haves^ common^fflnky-property. 

5 59. The mekhod of claim 56, wherein about 100% of said pendant affinity property 
groups have a c<™imonaf5nity property. 

60. The method o£claim 4, wherein said hydrophilic peptoid coupled to a 
hydrophilic biological sampl^tompatible matrix, is prepared by a procedure 
comprising: 

10 synthesizing a petotoid on a hydrophobic solid phase substrate, said peptoid 

comprising a peptoid backbone having affinity property and hydrophilic 
groups pendent therefrom wherein about 50% of said pendant groups are 
affinity property groups, said peptoid being configured to at least partially 
resolve biological sample components of a biological sample; and 

15 converting said hydrophobic substrate to a hydrophilic substrate. 

61 . The method of claim 60, wherein about 33% of said pendant affinity property 
groups have a common affinity^propeJ 

62. The method of claim 60, whereifo about 67% of said pendant affinity property 
groups have a common affinrt^property. 

20 63. The method ofd^im 60, wherein aflput 100% of said pendant affinity property 
groups have a common affinity property. 

64. The method of clait|is^60, wherein said hydrophobic substrate is converted to a 
hydrophilic substrate by a deprotection reaction Removing a hydrophobic protecting 
group. 

25 65. A method of processing a biological sampld comprising: 

applying a biological sample to a plurality ofaffinity supports, each of said 
supports comprising a hydrophilic ligand, said ligand coupled to a biological 
sample-compatible hydrophilic matrix, said ligand comprising a plurality of 
affinity property groups and hydrophilic groups being pendent from a 
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backbone, and being configured to at least partially resolve biological sample 
components of a biological sample; and 

in parallel, fractionating components of the sample using the affinity supports 
to generate enriched fractions. 

66. The method of ckum66, wherein said enriched fractions comprise portions of 
the biological sample that does not bind to the affinity supports. 

67. The method of clahn_65j, wherein said enriched fractions comprise portions of 
the biological sample tlaat initially bind to the affinity supports. 

68. The method of claimJ^L, wherein said enriched fractions comprise portions of 
the biological sample thatWe eluted from the affinity supports as a single elution 
fraction. \ 

69. The method of claim 67, wherein said enriched fractions comprise portions of 
the biological sample that are eluted from the affinity supports as a plurality of elution 
fractions. \ 

70. The method of claim 65, wherein each of said hydrophilic ligands comprises: 



a peptoid backbone; and \ 

a plurality of affinity property groups and hydrophilic groups being pendent 
from said peptoid backbone. \ 

71 . A method of processing a biological sample, comprising: 

applying the biological sample to a fitst affinity support comprising a 
hydrophilic ligand, said ligand coupleckto a biological sample-compatible 
hydrophilic matrix, said ligand comprising a plurality of affinity property 
groups and hydrophilic groups being pendfent from a backbone, and being 
configured to at least partially resolve components of a biological sample 
according to a first affinity interaction with said biological sample; 

fractionating components of the biological sample using the first affinity 
support to provide an enriched fraction; \ 

applying the enriched fraction to a second affinity support comprising a 
hydrophilic ligand, said second ligand coupled to a biological sample- 
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compatible hydrophilic matrix, said ligand comprising a plurality of affinity 
profeerty groups and hydrophilic groups being pendent from a backbone, and 
being\eonfigured to at least partially resolve components of a biological 
sample according to a second affinity interaction with said biological sample; 
and 

fractionating Biological sample components of the enriched sample fraction 
using the seconcfcyaffinity support to provide a twice enriched fraction. 

72. The method of claiki 71, wherein each of said hydrophilic ligands comprises: 
a peptoid backbone; and 

a plurality of affinity property groups and hydrophilic groups being pendent 
from said peptoid backbone 

73. The method of-Gl^m^71^furt^er comprising one or more additional 
applications and fractionations of a previously enriched fraction using one or more 
additional affinity supports, each of saidNone or more additional supports comprising a 
hydrophilic ligand said one or more additional ligands coupled to a biological sample- 
compatible hydrophilic matrix, said one or more additional ligands comprising a 
plurality of affinity property groups and hydrophilic groups being pendent from a 
backbone, and being configured to at least partiMly resolve components of a 
biological sample according to an additional affinity interaction with said previously 
enriched fraction. 
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